Abstract. In this paper, the research background of marine biological defense in nuclear power station is introduced, and the common influencing factors and countermeasures are analyzed. Through analysis and demonstration, the direction of optimization and improvement of marine biological monitoring system is defined, and the system design is made accordingly. By using the cavitation effect of ultrasonic, the biota of the sea area near the intake port of the nuclear power station is removed, and the wireless sensor network is added to realize the wireless transmission of information and the automatic control of the system. Then on this basis, further research.
Introduction
There are many factors to be considered in the siting of nuclear power plants, one of which is the need for stable cooling water sources. At present, the domestic nuclear power plants are generally built on the coast, that is, the use of natural seawater as a cooling water source, to ensure the normal operation of nuclear power units [1] . However, due to complicated waters, all kinds of marine organisms more, sea creatures gather will cause water intake clogged, leading to nuclear power plant cooling water alarm, jumping machine, jump heap risk of operating units, a direct threat to nuclear safety. Therefore, how to do a good job of cold source protection is a subject worthy of further study [3] .
Common Influencing Factors
The operation of nuclear power plants, cooling water after treatment will be discharged into the sea, because the water temperature is relatively high seawater temperature, so the waters around the nuclear power plant is relatively more suitable for all kinds of plankton, algae growth, but also attract a large number of fish to the prey [5] . After years of observation and study, the cooling water system of nuclear power plant of sea creatures are: fish, jellyfish and barnacles. Its main characteristics are as follows:
Fish school More plankton in waters around the nuclear power plant, to attract a large number of fish to the prey. When the fish swarm to a certain amount, it will cause congestion near the water intake, which leads to insufficient water intake at the intake port, which has a great impact on the operation of the nuclear power unit.
Jellyfish The jellyfish is not good at swimming, usually by wind or water waves moving, plankton and fish for food, the waters around the nuclear power plant resources rich in plankton, jellyfish reproduction and growth peak, the intake jellyfish jam, great influence.
Barnacle Barnacle adhesion is very strong, in the rock, metal can be attached growth, and beaten by wind and waves cannot be cleared. A year after peeling, primary adhesive secretion of barnacle barnacle liquid, the liquid adhesion is very strong, it is very difficult to remove. When a large number of barnacle growth, the protective net of water intake is blocked, waters cannot enter.
Common Means of Prevention
Installing fishing net The installation of fishing nets with water intakes can intercept the fish feeding in this area to prevent the influx of fish into the water intake and cause the blockage of the water intake. However, the size of the hole of the fishing net is fixed, and it cannot effectively intercept the small fish school. At the same time, when the number of fish too much, there are risks. Once the nets are broken, the fish will directly clog the water intake.
Release anti growth drugs. Drugs that inhibit the growth of marine organisms near the water intake can slow down the growth of marine organisms. However, the effects of side effects cannot be ignored. On the one hand, long-term delivery of drugs can cause environmental pollution to sea water and develop resistance to sea life over time; on the other hand, chlorine containing drugs on metal corrosion, and the operation risk, prone to accidents.
System Design and Implementation
Based on the analysis of common sea biological defense system and the existing mature technology, it is possible to consider starting from the effective drive out of the sea life near the intake port to ensure the inflow of water inlet. The ultrasonic technology is applied to the prevention of Marine life [2] .
Design Principle
High-frequency oscillations are converted into tens of thousands of high-frequency mechanical oscillations per second, which are transmitted to the liquid to form ultrasonic waves. The liquid produces tens of thousands of tiny bubbles, cavitation bubbles, in the process of vibration. These bubbles grow in the negative pressure region in the longitudinal propagation of ultrasonic waves, and are closed rapidly in the barotropic region, which is subjected to compression and tension under alternating positive and negative pressures [4] . A moment in the bubble is compressed until rupture, can cause the local instantaneous high temperature and high pressure. According to the relevant experiments, the cavitation can make the temperature of the gas reaction zone reach about 5200K, the temperature of the liquid reaction zone reaches 1900K, and the local pressure is 50.5MPa. In this continuous instantaneous, high temperature and high pressure impact, smash the epidermal cells of sea creatures, so as to achieve the purpose of driving off the sea creatures. The principle of ultrasonic cavitation effect is shown in figure 1 . 
System Design
The sea bio defense detection system designed in this paper, has two main functions: one is to use ultrasonic cavitation, flooding from the nuclear power plant near the water intake of the biota, two through a wireless sensor network, monitoring the biota status in the sea area near the intake, real time backhaul land monitoring center，as the ultrasonic generator start and stop control input condition [7] .
The main components of the system include ultrasonic generator, ultrasonic vibration plate and connecting line in the filter, as well as ZigBee wireless sensor network interrupt module. The architecture of the ultrasonic device is shown in figure 2 .
Through laboratory experiment in vivo experiment results show that the ultrasonic trough, effectively kill sea creatures ultrasonic frequency is 22KHz, ultrasonic power is 0.3~0.5W/cm. On this basis, the increase of ZigBee wireless sensor network, the import and export of sea water in the sea water pressure sensor installation, when the water flows through the water inlet and outlet is smaller than the set threshold, automatic start ultrasonic generator monitoring platform land monitoring center, began to drive away and kill marine [6] . It can real-time monitoring of the flow of water in the pipeline, and can control the ultrasonic wave generating device in biota density, water intake has the risk of clogging before starting work effectively, reduce the invalid equipment running time, prolong the service life of the equipment. Zigbee wireless sensor network architecture is shown in figure 3 . 
System Implementation
The land monitoring platform of the system is based on the windows operating system, and uses the C/C++ language code to realize the system software function. The Zigbee chip uses CC2530 to build a dedicated wireless sensor network for pressure sensor data transmission and land monitoring platform to send control instructions to the ultrasonic generator. The business process is shown in figure. Referring to the domestic and foreign literatures, the technical characteristics and experimental data of the design scheme are compared with those of other common marine biological devices as shown in table 1. Table 1 . Comparison of marine biotechnology data.
Device Type
Electrolytic aluminum copper Electrolytic seawater Ultrasonic wave
Characteristics
Simple structure , convenient installation.
Safe and stable, mature technology.
Safe and stable, convenient installation and wide application range.
Key technology
When the concentration of copper ion is too low and the amount of seawater is too large, the consumption of anode increases [8] .
Effective chlorine concentration control, low concentration can not kill marine life, high concentration will aggravate pipeline corrosion [9] .
According to the actual situation, the layout mode and the number of ultrasonic devices are designed.
Disadvantages
Copper bars and aluminum bars need to be replaced regularly, and the maintenance cost is higher.
Large power consumption; The anode easily scales and burns the electrode.
The cavitation effect of ultrasonic wave can accelerate pipeline corrosion and peel off the traditional anti-corrosion coating, which needs to be used with specific anti-corrosion coating [10] .
Cost
The initial investment cost is lower and the maintenance cost is higher.
The initial investment cost is higher and the operation cost is higher.
The initial investment cost is higher and the operation and maintenance cost is lower. 
Control mode

Conclusion
In view of the shortcomings of the traditional methods of Marine Biochemistry and physical prevention, the system adjusted the prevention idea, changed from interception to repelling and killing. At the same time, combined with wireless sensor network technology, increase the convenience of data transmission, and at the same time, according to the detection data control ultrasonic generator, can improve the work efficiency, extend the service life of the equipment. The operation logic of the system is simple, it is easy to check and repair under the condition of failure, reduce the cost of system construction and maintenance, and avoid the damage caused by the production process to the ecological environment around the nuclear power plant. Therefore, ultrasonic technology in the prevention of detection of the biological field has broad prospects for development.
